Abstract. Diagnostics of atmospheric momentum and energy transport are needed to investigate the 10 origin of circulation biases in climate models and to understand the atmospheric response to natural and 
be stored permanently. We have also prioritized the new variables, as noted in Tables 2, 3 and 4. 141 Priority 1 variables are essential to the MIP and required for participation. Priority 2 variables would 142 be very valuable to the MIP, but not are necessary for participation.
144
The zonal mean quantities are requested on the "plev39" vertical levels: 1000, 925, 850, 700, 600, 500, 145 400, 300, 250, 200, 170, 150, 130, 115, 100, 90, 80, 70, 50, 30, 20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 
150
Models largely resolve the planetary and synoptic scale processes that dominate the transport of 151 momentum within the free atmosphere. Quantification of this transport, however, depends critically on 152 vertical and horizontal wave propagation. The Transformed Eulerian Mean (TEM) framework allows 153 one to efficiently quantify this momentum transport by waves, in addition to estimating the Lagrangian 154 transport of mass by the circulation (e.g. Andrews and McIntyre, 1976; 1978) . In the stratosphere, the circulation, i.e. vertical derivatives of basic atmospheric state and of wave fluxes. Even with the 163 enhanced "plev19" vertical resolution requested above, we would not be able to reproduce these 164 statistics from the archived output. It is therefore important that these calculations be performed on the
165
native grid of the model (or as close as possible), before being interpolated to standard levels for 166 archival purposes.
168
Dynamical processes, which need to be parameterized because they are not resolved on the grid of the , 1986) and are primary driver of the stratospheric circulation (e.g. Alexander have documented that the large scale circulation and storm track structure are sensitive to the surface 180 drag (e.g. Chen et al. 2007; Garfinkel et al. 2011; Polichtchouk and Shepherd, in 2016) . These 181 diagnostics will also allow us to connect the CMIP6 with the investigation of weather prediction 182 models by in the Working Group on Numerical Experimentation (WGNE) Drag Project 
